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Abstract
Background: While there is considerable theoretical and empirical evidence on how job stress affects physical and
mental health, few studies have examined the association between job related stress and health care utilization.
Using data from the Canadian National Population Health Survey from 2000 to 2008, this paper examines the
association between stressful working conditions, as measured by the job strain model, and the utilization of
health care services.
Methods: A zero inflated negative binomial regression is used to examine the excess health care utilization due to
job strain. Separate regressions are estimated for both males and females since studies have shown gender
differences in health care utilization.
Results: Estimates for the whole population show that high or medium job strain has a positive and statistically
significant association with the number of visits to both a general practitioner (GP) and a specialist (SP). On
average, the number of GP visits is up to 26% more (IRR = 1.26, 95% CI = 1.19-1.31) for individuals with high strain
jobs compared to those in the low job strain category. Similarly, SP visits are up to 27% more (IRR = 1.27, 95% CI =
1.14-142) for the high strain category. Results are quantitatively similar for males and females, save for medium
strain. In general, findings are robust to the inclusion of workplace social support, health status, provincial and
occupational-fixed effects.
Conclusion: Job strain may be positively associated with the utilization of health care services. This suggests that
improving psychosocial working conditions and educating workers on stress-coping mechanisms could be
beneficial for the physical and mental health of workers.
Background
There is considerable theoretical and empirical evidence
on how job stress negatively affects physical and mental
health [1]. Surprisingly, the relationship between job
stress and health care utilization has received little
attention. Stress has been widely cited as “the 20th cen-
tury epidemic” and a “worldwide epidemic” according to
the United Nations and the World Health Organization
[2]. In the U.S, 70 percent of employees consider the
work place a significant source of stress, and 51 percent
report that job stress reduces their productivity [3]. Gib-
son [4] estimated that the health care utilization induced
by stress costs U.S. companies $68 billion annually and
reduces their profits by 10 percent. Goetzel et al. [5]
find that the health care expenditures of workers who
report high levels of stress are 46 percent greater than
workers with low levels of stress.
According to Karasek’s job strain model, the dominant
job stress theory, the combination of on-the-job high
psychological demands and low decision latitude lead to
physical and mental health problems [6]. Several studies
emphasize the importance of including stress as a deter-
minant in models of health service utilization [7-9].
Stress could be linked to increased usage of health care
services by a number of routes (see Figure 1). First, indi-
viduals may use medical services as a way to cope with
stress [10,11]. Second, job stress may cause physical ill-
ness, mental and emotional problems all of which
increase the demand for health care services. There is
medical evidence that stress can adversely affect an indi-
vidual’s immune system, thereby increasing the risk of
disease [12,13]. For example, excessive stress has been
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tious disease and cardiovascular problems [15,16] and
can double the risk of heart attack [17]. Stress may also
exacerbate the symptoms of several illnesses including
headaches [18-20], diabetes [21], coronary heart disease
[22] and upper respiratory infections [13]. Third, job
stress may also affect health care usage indirectly by
inducing several health risk behaviors such as smoking,
drug and alcohol abuse [23,24]. Stress may discourage
some healthy behaviors like physical activity, proper diet
and it may reduce the consumption of healthy food like
fruits and vegetables [25] increase the consumption of
fatty and sweet foods [26].
While the association between job stress and health
care utilization is theoretically clear, the empirical evi-
dence is very limited. Even the few relevant studies have
focused mainly on the effect of major and minor stress-
ful life events and have used small samples that are not
necessarily representative of the whole population [8,27].
For example, Brantley et al. [28] examine the ability of
minor and major stressful life events to predict medical
utilization among 141 low-income, African American
family practice patients. They find that minor stressful
life events are a significant predictor of outpatient visits
but were unrelated to emergency department or inpati-
ent visits. In a related study, Manning et al. [29], using a
sample of 260 individuals from two different industries,
find that health care claims and costs were positively
related to stressful job events and strain. They also find
that environmental, stressor and strain variables
accounted for up to 16 percent of the variance in health
care costs and 21.5 percent of the variance in the num-
ber of health care claims.
Health care costs account for a considerable portion
of GDP and have shown an upward trend over time in
many countries. For example, in Canada expenditure on
health care utilization as a percentage of GDP increased
from 7% in 1980 to 10.1% in 2007. In the US, total
health care expenditure amount to $2.5 trillion, $8,047
per person and this represents 17.3% of the GDP in
2009 [30]. This rose from 9% of GDP in 1980.
Given the recent upward trend of health care costs
and the limited empirical research, this study uses
nationally representative data from the Canadian
National Population Health Survey (NPHS) to examine
the association between stressful working conditions
and the utilization of health care services. This study is
timely and germane to worldwide efforts aimed at cur-
tailing rising health care expenditures.
Methods
Data and Variables Description
The data for this study come from the Statistics Canada
NPHS household component. NPHS is a nationally
representative sample of the Canadian population which
collects vital information on health related behavior, as
well as corresponding economic and socio-demographic
variables. This study uses data from cycle four (2000/01)
to cycle eight (2008/09). The sample is restricted to
adults aged 18-65 years since a large fraction of those
above 65 years are not working. Also, the frailty of
health for those over 65 years and unobserved health-
related issues may further complicate the results. After
excluding missing observations (2,445) and those who
are not working (8,237), the final sample includes
29,110 observations. Health services utilization, the
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Figure 1 A simplified model for the relationship between job stress and health care services. Source: Authors’ compilation.
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Page 2 of 7dependent variable of interest is measured by the num-
ber of visits to (1) a family doctor/general practitioner,
and (2) a specialist (excluding eye specialists) during
the year preceding the survey interview. Job strain, the
main independent variable of interest is an index
(score) that is derived by Statistics Canada from job-
related questions on decision (control) latitude made
up of skill discretion and decision authority, and psy-
chological demands. It is measured as a ratio of psy-
chological demands and decision latitude, where higher
values indicate greater job strain. Individuals are strati-
fied based on the distribution of scores into tertiles to
represent low (reference category), medium, and high
levels of strain.
A number of economic and socio-demographic vari-
ables commonly used in the literature are included in
the analysis. Age is represented in continuous form.
Household income is represented by four dummy vari-
ables: low income, middle low income, middle high
income (reference category), and high income. Gender
is captured by a dummy variable (male = 1, female = 0).
Four dummy variables represent individual educational
attainment: less than secondary, secondary, some post
secondary (reference category), and post secondary.
Marital status is represented by three dummy variables:
married, separated and single (reference category).
Smoking status is classified as: never smoker (reference
category), current smoker, and former smoker. Similarly,
never drinker (reference category), current drinker, and
former drinker represent drinking status. Individual phy-
sical activity level is represented by three categories:
active, moderate, and inactive (reference category). Eth-
nicity is captured by a dummy variable (immigrant = 1,
Canadian born = 0). A measure of social support in the
workplace is included since it has been suggested as an
important stress modifier. A higher social support score
indicates lower workplace support. Health status is
represented by the individual health utility index (HUI)
which is a more objective measure than self-rated
health. HUI is a comprehensively-scored system for
measuring individuals’ functional health and a score of 1
indicates perfect health status. It was developed by the
Health Utilities Group, McMaster University. The num-
ber of chronic diseases for each individual is included
and having a regular family doctor is captured by a
dummy variable (reg_doc = 1, no reg_doc = 0). Provin-
cial dummy variables are included with British Colombia
as the reference category. To control for job-specific
effects, seven occupational categories are extracted from
the 2007 North American Industry Classification System
available in NPHS. An individual’s occupation is classi-
fied into one of seven groups: mechanical, trade, profes-
sional, managerial, health, service, and farm (reference
category).
Statistical Analysis
Multivariate analyses are used to investigate the associa-
tion between the intensity of health services utilization
and job related stress. Given that the outcome measures
(GP and SP visits) are positive integer variables (includ-
ing zeros for non users); count data models are more
suitable [31,32]. The benchmark for count data models
is a Poisson regression model, which has some restric-
tive assumptions that are often not satisfied in applied
work. For example, a Poisson regression assumes inde-
pendent count processes, and that the mean and var-
iance are equal (equidispersion). While a negative
binomial can correct for overdispersion, unobserved
individual heterogeneity due to excess zeros are not well
captured. Therefore, a zero-inflated negative binomial
regression may be more appropriate. Since negative
binomial and the zero-inflated negative binomial are not
nested models, the Vuong test is performed to deter-
mine the appropriate model. The test results show zero-
inflated negative binomial as the preferred model, hence
only the zero-inflated negative binomial results are
reported.
Results
Table 1 reports the summary statistics of the variables
included in the analysis. About half (48%) of the sample
is female, 63% are married, 47% with post secondary
Table 1 Summary statistics
Variables Mean S.D
Numerical variables
GP 2.610 4.228
SP 0.745 2.558
Age 40.089 12.076
Social support 4.005 1.915
Health utility index(hui) 0.922 0.127
Chronic conditions 1.228 1.346
Categorical variables
High strain 0.328
Medium strain 0.244
low strain 0.426
Male 0.524
Female 0.476
Single 0.264
Married 0.633
Separated 0.103
Less than secondary education 0.099
Secondary education 0.139
Some post secondary 0.285
Post secondary 0.475
Low income 0.034
Middle low income 0.124
Middle high income 0.345
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immigrants, 37% are from Ontario, 48% are physically
inactive and 40% are working in mechanical and trade
occupations. The average age of individuals in the sam-
ple is 40 years. On average, individuals in the sample
visit general practitioners and specialists 2.61 and 0.75
times respectively. The average health utility index
(0.92) indicates a high health status for the Canadian
population. The unconditional analysis of health services
utilization according to job strain tertiles are shown in
Figure 2. This indicates that individuals in the high and
medium strain tertiles use more general practitioner and
specialist services than those on the low job strain
tertile.
The incidence-rate ratios (IRR) from the multivariate
analyses, which are adjusted for potential confounding
variables, are presented in Table 2. The first set of
analyses (Model 1) is the baseline specification, while
the second model includes an additional confounding
variable: workplace social support. In model 3, covari-
ates representing: individual’s health status, number of
chronic conditions, having a family doctor, province and
occupational fixed effects are included. In general, the
results are qualitatively similar across the different speci-
fications, namely that job strain has a modest and statis-
tically significant association with the utilization of
health care services. Using the low job strain as the
reference category, the number of GP visits is 26% more
(IRR = 1.26, 95% confidence interval [CI] = 1.19-1.31)
(model 1) for individuals with high strain jobs. When
additional confounding variables are included (see
model 3), individuals in jobs with high strain on average
have 10% more (IRR = 1.10, 95% CI = 1.05-1.14) GP vis-
its than the low job strain category. Also, being in the
medium job strain category increases GP visits by 1.07
(95% CI = 1.02-1.12) and 1.01 (95% CI = 0.97-1.05) in
models 1 and 3, respectively. However, model 3 estimate
is not statistically significant as 1.0 is included in the CI.
Expected SP visits increases by 27% (IRR = 1.27, 95% CI
= 1.14-1.42) (model 1) and 14% (IRR = 1.14, 95% CI =
1.04-1.25) (model 3) for the high job strain category
compared with the low job strain category. Furthermore,
for the medium job strain category, the number of SP
visits increases by 15% (IRR = 1.15, 95% CI = 1.04-1.28)
in model 1 and 11% (IRR = 1.11, 95% CI = 1.01-1.22) in
model 3. These results indicate that high/medium job
strain has a statistically significant association with SP
visits. In addition to the whole sample estimation, sepa-
rate analysis is performed for males and females since
studies have shown gender differences in health care uti-
lization, and the results are discussed in the next
session.
Heterogeneous results by gender
Estimates for the association between high job strain
and GP and SP services are similar for males and
females. For example, for males, GP and SP services uti-
lization increases by 26% (IRR = 1.26) for the high job
strain category compared with the low job strain cate-
gory in model 2. Similarly for females, the excess use of
GP and SP services due to high strain is 23% (IRR =
1.23). The association between medium strain and
health services utilization is statistically significant only
for females. For instance, compared with the low strain
category, GP and SP visits increases by 10% (IRR = 1.10,
95% CI = 1.04-1.17) and 22% (IRR = 1.22, 95% CI =
1.09-1.37, respectively.
Discussion
This study uses a nationally representative data from the
Canadian National Population Health Survey to examine
Table 1 Summary statistics (Continued)
High income 0.497
Immigrants 0.150
Non immigrants 0.850
Never smoker 0.331
Current smoker 0.261
Former smoker 0.410
Never drinker 0.036
Current drinker 0.884
Former drinker 0.078
Regular doctor 0.84
No doctor 0.151
Active 0.250
Moderate 0.273
Inactive 0.477
Newfoundland 0.016
Prince Edwards 0.005
Nova Scotia 0.030
New Brunswick 0.024
Quebec 0.250
Ontario 0.370
Manitoba 0.036
Saskatchewan 0.032
Alberta 0.113
British Colombia 0.120
Mechanical 0.191
Trade 0.200
Professional 0.135
Managerial 0.174
Health 0.115
Farm 0.037
Service 0.144
N 29110
The statistics are weighted using the NPHS sampling weights. Numbers
represent percentage and for some variables they do not add up to 100 per
cent because of rounding.
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health care services. There is substantial evidence that
job strain negatively affect physical and mental health
whether directly or indirectly. Nonetheless, the literature
on the association between job strain and health care
utilization is sparse. Even the few relevant studies have
focused mainly on the effect of major and minor stress-
ful life events and used small non-generalized samples.
The increasing growth rate of health care spending in
many countries is of great importance among academics
and policy makers. Countries are experiencing higher
spending on health care than the growth rate of their
economies. There are concerted efforts aimed at redu-
cing health care cost given the high levels reached in
recent times. Stressful working conditions may be asso-
ciated with higher use of health care services directly by
causing physical illness, mental and emotional problems.
M e d i c a le v i d e n c es u g g e s t st h a ts t r e s ss u p p r e s s e st h e
immune system, thereby increasing exposure to several
infectious diseases and cardiovascular problems. It may
0.86 0.77 0.63
3.10
2.52
2.30
0.00
0.50
1.00
1.50
2.00
2.50
3.00
3.50
High strain Medium strain Low strain
SP
GP
Figure 2 The unadjusted average health services utilization based on job strain categories.S o u r c e :A u t h o r s ’ calculation based on
Canadian National Population Health Survey.
Table 2 Zero inflated negative binomial regression: incidence rate ratio (job strain and the use of health services)
General practitioner visits Specialist visits
model(1) model (2) model (3) model(1) model (2) model (3)
Whole population
High job strain 1.26***
(1.19-1.31)
1.23***
(1.18-1.29)
1.10***
(1.05-1.14)
1.27***
(1.14-1.42)
1.23***
(1.11-1.37)
1.14***
(1.04-1.25)
Medium job strain 1.07***
(1.02-1.12)
1.06***
(1.02-1.11)
1.01
(0.97-1.05)
1.15***
(1.04-1.28)
1.14***
(1.03-1.26)
1.11**
(1.01-1.22)
N 29110 29105
Males
High job strain 1.27***
(1.18-1.38)
1.26***
(1.17-1.36)
1.11***
(1.04-1.19)
1.28***
(1.07-1.54)
1.26***
(1.06-1.50)
1.16*
(1.00-1.34)
Medium job strain 1.03
(0.96-1.10)
1.02
(0.95-1.09)
0.96
(0.90-1.02)
1.04
(0.88-1.23)
1.04
(0.88-1.22)
1.00
(0.86-1.17)
N 14328 14324
Females
High job strain 1.24***
(1.17-1.31)
1.23***
(1.16-1.31)
1.10***
(1.05-1.16)
1.27***
(1.13-1.44)
1.23***
(1.08-1.39)
1.13**
(1.01-1.26)
Medium job strain 1.11***
(1.04-1.18)
1.10***
(1.04-1.17)
1.06**
(1.00-1.12)
1.24***
(1.10-1.39)
1.22***
(1.09-1.37)
1.19***
(1.06-1.33)
N 14782 14781
This table reports estimated coefficients (bi) of the zero-inflated negative binomial regression transformed to incidence-rate ratios (eβi), *** p < 0.01, ** p <
0.05, * p < 0.1, confidence interval at 95% are in parentheses. Model 1 is the baseline specification, while model 2 includes an additional confounding variable,
workplace social support. In model 3, covariates representing: individual’s health status, number of chronic conditions, having a family doctor, province and
occupational fixed effects are included
Azagba and Sharaf BMC Public Health 2011, 11:642
http://www.biomedcentral.com/1471-2458/11/642
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headaches [18-20], coronary heart disease [21] and
upper respiratory infections [22]. Moreover, stress may
increase health care usage indirectly by inducing several
health risk behaviors such as smoking [23,24] and dis-
couraging healthy behaviors like physical activity. Indivi-
duals may also use medical services as a way to cope
with stress [10,11].
Results of both the conditional and unconditional ana-
lyses demonstrate that high job strain is associated with
higher health care utilization. On average, individuals in
jobs with high or medium strain use more health care
services than those in jobs with low strain. In particular,
the number of GP visits is up to 26% more for indivi-
duals with high strain jobs compared to those in the
low job strain category. Similarly, SP visits are up to
27% more for the high strain category. In general, the
results are robust to the inclusion of individual’s health
status, number of chronic conditions, having a family
doctor, province and occupational fixed effects. Results
also show that the medium strain has a statistically sig-
nificant association with the utilization of health services
only for females. This could be due to differences in
stress coping abilities between males and females.
Research shows that there are gender differences in how
males and females perceive and cope with stressful
events. It has been argued that males usually tend to
use “problem-focused coping” and the “fight-or-flight”
response, while females may use “emotion-focused cop-
ing” and a “tend-and-befriend” response to stress [33].
It is worth mentioning that the intensity of health care
services may be affected by the source of financing for
these services. In Canada, the health care system is pub-
licly financed, where citizens and permanent residents
are medically covered for inpatient and outpatient visits.
Consequently, this may strengthen the association
between job strain and the intensity of using outpatient
visits.
This study has some limitations. First, though the
current study controls for potential confounders that
are widely used in the health care utilization literature,
there may be other potential confounders for which
the study did not control. Second, the outcome vari-
ables, SP and GP visits are self reported. However, this
is standard in the health care utilization literature.
Third, the findings of the current study may not imply
causality. Hence, future research using prospective data
may be needed to recommend policy changes. Fourth,
the current study did not control for stress coping
ability, as there is no information available about this
in the data set. However, the current study controls
for social support, since it has been suggested that
stress interacts with other factors in influencing medi-
cal utilization. In line with previous studies, the
inclusion of the social support index in model 2
reduced the association between job strain and health
service usage. Studies have shown that social support
reduces strains, mitigates perceived stressors, and
moderates the stressor-strain relationship [34]. Pilisuk
et al. [35] found that stress increases utilization of out-
patient services and that social support helps in redu-
cing this effect. Similar results are found by Counte
and Glandon [9].
Conclusions
We find that high job stress is associated with higher
utilization of health care services. The findings of this
paper suggest that improving stressful working condi-
tions and educating workers on stress-coping mechan-
isms may help in reducing health care costs attributable
to psychosocial working conditions. The welfare gains
from these stress management programs are not limited
to reducing health care costs attributable to job stress.
Other economic gains, for example, include increased
productivity among workers, reduction in absenteeism
and employee turnover in addition to other costs borne
by employers.
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